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(54) JITTER COMPENSATION DEVICE 

(57)/ 



PURPOSE: To attain proper jitter compensation even in a 
telephone number of the configuration that a fitter used 
for equalization of an echo characteristic or the like 
is provided to a post-stage of an A/D converter at a 
receiver side and echo cancellation is implemented at 
the state succeeding to the post-stage. 

CONSTITUTION: Just after jitter takes place In a 
sampling timing signal 109 in a timing recovery device 
108, impulse response of the jitter is changed at an 
output of a 1st filter means 105 by inserting a 1st 
filter means between an A/D converter 104 and an echo 
canceller 106. In this case, a jitter compensation 
replica 111 has only to be generated in the entirely 
same timing as that of a conventional device by passing 
the jitter compensation replica 111 and an echo replica 
107 (only the former is allowed) through a 2nd fitter 
means 113 having the same characteristic as that of the 
1st filter means 105, then i 
required. 
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51 l©7^;^ft (10 5) t, 36fll«a»b«>i3 
-SrBftSi-Sfcfero^a-WT'!;* (10 7) Sr»4fe-f 
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(10 7) bntm^yPffimmW: (lio) a»6>©s?y 
^ffifiM^y* (ill) fcfcinlM-siqlM^S! d 

1 2) fc, 

(1 0 5) <D7jfrj'!$&bmt¥f&<D7jJl'? ]) >^ 20 
SrS8ffi-5*2©7-fA'^#a (l 1 3) fc, 

lWflBfBi©7^^^® (io5) «otti^a^H&fa»2 

<r>7 4Mmk (113) ©W**r«»i-6-itJ:«J 

y-fc^&frSjjiiM^a (114) 
£ 5 r i £#® i -j- 5 ^ y * 4Mt&K. 

i3UEB2W7^^^^W7^^^#tt^RB#^pI^ 

^•ff^sst, mfj ? v^ff^gfliasa&fBf-^y y > 

^«^fdE^«(-*5V^T, 40 

MIBv 5 y * »«0S&;5> b © 5? y * 

T, itufSJgi (D7 4^?^&<D7j;u?mikmzmi 

ftjIEi =i - ^ + v-fe y js rt 5 a: 3 - ^ + ^-fe ^ 

«r*i-5 ^ b *W®L b i"5 v> y * ffifltSH. 
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[0 0 0 1] 
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9i&tf"— J^fc^-f-a:"-^^-^ b, A/ 
D«*SixfcSfllfll-§-!&»feA/D«ift«r©-9->^ , y ^ 

HMTf 5v?-^ It ill" 5 „ 

[0 0 0 2] 

[«<7)Kff] ^^^jpA#i®eiig«ro i m&m 

b Lt, ^yy y Kls]BS:£fllLfc2jt&5S;7 f -f i^yu 

[0 0 0 3] ±|SxV A^PA#iM£ii£Kl: 

©#*«Sr*-f. (COD) 40111, 2\UO 

7 4 i>*/i^^-*fcei£«F# (j5ilx.fi 2 B 1 Q# 

[0 0 0 4] 7^^K7-T^g|J (DRV) 4 0 2lt Jp 

A#»4 0 4«r»»Leas«F**a6fflr-t-5. 

KW (HYB) 4 0 311 2»(7)inA#i»4 04t2,t 
©£11114 0 5Stl2»©Sfsi4 0 6 bff)fflX°2m/ 

[0 0 0 5] A/DMfeS (ADC) 4 0 711 'M':/ 

y y k«4 o 3Sr«surainatrSiEai»b©a£mfli 
tt^ttita»6>a£m4iijiPA#»4 0 4± 

[0 0 0 6] y-fey (EC) 4 0 8S.t>'JP^ 

0s§ (j o 4i oRvmw&4 1 is, wm-z>$4 

5>^W4 1 3-Cfefi!tStb5A/D«*«4 0 7 

©f-v^y y^^^ 5>^{t*4 i 4©^i^^^vt° 

Lfc»frf^ i3-*t 7 4 0 8 t*3(75a:3-^ 
[0 0 0 7] (EQL) 4 1 2tt, ffi#SS«i»fe 

aifli*ixjpA#ai4 o 4±T'®»L^s{tffl-§-*^-r 

5„ 5 (TIM) 4 1 311 gffiffl-g- 

4»feA/DJElft«4 o 7ro-y->7°y ^^#>f 5^^fll* 

4 1 4^S4-T5 0 

[0 0 0 8] W»J;5 4«^t5M7-yyra 

iSffi«a»&aflMllz^:/y y K»4 0 3 ^SS LT^ 
=»— ii*ai*iii*» JPA#^4 o 4±^e^^^iT 

#fcS:ffi{f-§-tt^£ 1 9MsLTV^5 0 rtDfcfe, sin — 

&5„ lot, ±3*©J:5 4eaafi«TH:, ^^-^^ 
yt 7 4 0 8at5^y*«M»|llBS4 1 0t±5i=-* 

[0 0 0 9] H4©i^^-ryt7 4 0 8M[iIi 
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SttiSf-ftt. 94 5^ff£0g&4 1 3^Sffilf#^ 
feW^L/cf-V^y V^^-f 5f^ffi*4 1 4KS<5^ 
TA/D«JMI4 0 7TfA/DjE»SJl5. :ftt»L 
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[0 0 2 0] Zto'Jyfti. |4©^'7««4 1 
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[0 0 2 4] :if, «A.tft^!)ym5^t' 
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[0 0 2 6] HSRKH:, f4, fc-Sfl^'f 
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[0027] ty/yy^^?y/ffif4i4 10 

^5^ti , t 2 , • • - Til, 

4 0 8i»6>ro#^y7 F «*Ci , C 2 , • • • i-*^< 
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[0 0 3 6] 
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**3, 0 S. 
[0 0 3 8] 
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(j :fi» O^k^K) 
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C k =C k + J„ • D 

[0 0 4 1] ikt, iPA*{MroejigE^fcnt5^=i- 
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3- + t>"fe74 0 8 ^»PjCD^.=r— U7°y tKDlhX'*^ 

[0 0 4 2] 3\ A/Dl«4 0 7 (r*3^T^!)x.tf HI 20 

(4, to Sr*A/T»*WSlStr©#^^5^^- • 

t-a, t-i, to fc*J»t5#iSfll->^#/HcS-3t38ife 

LfcH 8 fcjj* 3 ftS #3: =— § ttfc t ©t*fc 

t-2, t-i, to , ti \cm-f^mt"y>^Mz. 
£ fg£ L fc = - ^J* * ftfc t » T? fc 5 „ 

— ttWttt, to mno^-i'^y/tj fc*s^T-9->':/ 
y^^*jx5=a-^«:, tj *^fvX-*fiVm<F>& 30 
• • , t-2, t-i , to , ■ ■ ■ , tj K 

J R j = X (a j- k * J k *D) 

[0 0 4 7] bp*,, B3 6©^;/**tfltlE]!&4 1 o^nH 
§16 0 5(4, ±E»8S-e***L55?y#*|«fflU^ , !J 
*JRj Sr«4i-'<<, 0#g~K#@«S»|§6 0 4 
©tti;*J©5*>, 1 + j #g~K#l©*lM&6 0 4<Dtti 

[0 0 4 8] P^jf-^- £ j ' (4, iWi£<7?«Sc5S;i 40 

APtlS (») 4 1 ltiot, 7£ST'^£;ft 

[0 0 4 9] 

J k = Jk + fl • a j-k • D ■ e j 

[0 0 5 2] ft:Jb\ K< j t£Z>f%M j t&tfSv^M 
«j3£#(4f«£L/c4 5 fc+£fc/hS < S fc<K£ 

K< j fcS***! j fc*SV*Tf±, #^}4H* 
LfcvMBIPIalKfcio-r, ^MII0g&4 l o 
^y^Stfltffl^y* JRj ©W*as«t±**t5J:5t 



[0 0 4 3] lot, 0i|x(4SI8(D^^5^^to 
5>^tj (<&U OgjsSK-l) Tf|± % if^^if 

to £ "9 fill -f • t-2, t-ltMS 

{4. nin-dr^^-fey 4 0 8 ^fc(75#^ s/^^Cii , 

ch-i , • • • , ci*j <#;*=-■- u:/!J;&ja# 

••, J i*j fc£^<#^y*tf«JBU7'JJ 
^JW^cD&^-Y 5>^'to , ti , ■ ■ tj icaS 

Cj , • • Co fi-3<#X3-l/y!) #J«£0)* 

[0 0 4 4] jfcis, t-iiD (Mrfc:38£Lfc;c3-j£#tt: 
+»fc««LT*5 9*l»-e#5t©i:-t-5. *fc, t-x 
(N>K, IP*> S t-»<t- K ) J;i9Mroi>-y^*«J?fe3> 

tt+»K/hS<, o«im-et stroll- 5 0 

[0 0 4 5] W±ro5?y*toflt<0j&afc£-3tf-tf, BtSiJ 
0 (=to ) fc*SVvr*-f $^^S4HK4 1 3^f-y 
7 p yy^^?y^t4 1 4cDte*g£v^>-7 s £-£fc 

*a\ ^u^wffit©*^ $ >y j (= t j , o ^ j 
u j Rj (4, *a-e**ti,5. 

[0 0 4 6] 
[«C8] 

[*9] 

e j ' =Xj - ER j - JRj 

[0050] ^ y-f^M^mn 6 o i (4, ±j&ommt 

^zi ' »>$-y:54 5, ?-^«tJuj ~Jk *■ 

[0 0 5 1] 
1*10] 

( j :B» 1 + j^k^K) 
[0 0 5 3] 

^KSrff C^V^Jf-^(4, xa^f>t74 0 8 tiJtt 
2)^s/7 B «S«NS^^s/^ffiffls]gS4 1 0£*itf-5* 
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v K&frk 9 * tr ftffi t ft o r L * 5 c 

[0 0 5 4] tr-c, H9t**^«J:5fc, A/Dg 
IMs4 0 7 tJP^fiM 0 9©Pfl(^ :3l=j— (/M^A-* 
JS^£® < 1-5 fc*0>0!l;iHW /<* 7 4 ;v9 X'h 4 7 
^9 0 1tJfAt5^J:CJ:oT, m-am" 

mm4 l 0K:*srt*#^y7 p «***rfi<-*-5ailf*a 

[0 0 5 5] L7>U ±^C0i 5ft7^^^ 9 0 1 ^Sfg 

1 ©litfjfcasvvCH:, A/DJEJfcBr*i: 
v? „ * ©A/DIMS^ ixr v ^5 o 

fc J: V # -f , v? y * mm fcfif 5 Z. t it X' £ ft 
[0 0 5 6] *mWlX Sflr«<0A/DK*Sa>*afc 

[0 0 5 7] 

^Ht?*>5. #3§&7lli, ftSKU l 5 td*3^S3Sfltflr» 
l 0 l £3flMt*i 0 2^ 3Hii-5fll#SE*S1I 
103t, *rT»«*Hfcfll**rA/D*ft-t-5A/ 

5/N^/N°^7^/V^ft^©^ 1 ©7^;^fSl 0 5 

* 1 0 7£»£1-5^-^'¥>1r7 1 0 6 t, Sffif 
*J&»6>A/DSS«£1tl 0 4£Ofc*<75-^V7 P y >9'94 
0 9^S4t5^^^»gfl 0 8 

T«££itr5^y*&ffi«?-3fcfc<a^y*ffi«w:7 p !; 

^ i> ^ /i^n A^Ufc^iiEft i'rofiiigl £ Suit i 1- 
5„ 

[0 0 5 8] -t LT, £1\ ^s-dr-v^-fey I0 6i)> 
ib<D3L=i-U7°l)%l 0 7 tv?S/^«^[US&l 1 Oi»fe 40 

w-^-7^ffi«Ji^yy* 1 1 1 taitsJiiiffi 

1 2lrtt^ 

[0 0 5 9] flcK, ijqJM^&l 1 2roffl7Jfc#LT\ M 
X.\t>^ '<*y 4 )\<9X&>h%\ 0 5 

f2tf)7^V^?gl 1 3^^1-5 0 
[0 0 6 0] ^LT, $l©7-fWfSl 0 5(73|±l7l 

j; 93:3— * + >-feyvSrfr5«ilL#a 1 1 4%^j-f5 0 
±'&<0*&m(Offimzjs^X, |lO7^;^fgl0 50 



5©7^^1ttttl2»7^^¥gl 1 3©7^^ 
* #tt t £ ISW RT^-f « y << A* 9 4ttt £ IE 

[00 6 1] ft3b\ i3-Sf-lr>'t7l06K©i3 
-V7°y 7J 1 0 7J±, ^fL>bi2«)7-f;^ftl 1 

to'SyfMtotmi'zry $ 1 1 ic*#)(S207^^f 

11 1 3£A7j£*k ^m-^V-fev 1 0 6t*JJt5 
[0 0 6 2] 

ft^fcft, A/DlMI10 4ix3-^^yt7l 

0 6t©|CIl©7^^fgl 0 5Sr#A1-5r t 

v-te? 1 0 64ifK:*rt5^y^«ft**rfi<i-<5^4: 
[0 0 6 3] Li»u ±Jfi©i5 47-f/i'^asK»tbjx 
■yifm^l 0 9 fc:fcl^Ti*y*4r»£ 1 
© A/ D ^miS* t 5? y 9 Jfcdfctt <D A/ D fc 

[0 0 6 4] t^T?, *36H-Ctt, ^y^ttfltlHlKl 1 
0^f,W-7-^ifffi^!J 7J 1 1 1 k^=*-*^y± 
y 1 0 6«^©x 3 -y7^1 0 7(c>PfLTt, Hi 
07^^#ftl 0 5(7)7^/V^#t4tlDt:#ttCD7^ 

>^9 v y9*n?rr?>m2<Dyjfr9^mi 1 3^®-r 

<ft5o 

[0 0 6 5] rrotf, ^1 (737>f/U^#gl 0 5(737 
-f/^#tt£S§2CQ:7^vU^|£l 1 307^^1«Ht 

H©7-f^gi 0 5©»tt*«H*ixfc»&fcJ(S 

fc«>, ain-^^^-fe^ 1 0 6 t"yy9mnmmi 1 o 

y:/«*fc«K-f5i5*H:fc< ftS„ 
[0 0 6 6] |l«7>f/V?fgl 0 5(75)117175^ 

fett, ^y^*S384L/t«»5i»H:H:4:H:a»a»t>e)i*, # 
txa- df-^>-fe-7 1 0 6^b©3i3 — K/i>;& 1 0 7 

a*SL9ia»n5fc»» ±B3t=-^y tj i o 7{t^-f 

Ltl2©7^/^?Si 1 3tJ:o-C5»*ixa^5 
ttftv\ fip*,, i?y9ffimmuy°})i}i 

1 1 ©Mf2ffl7^ 7U7ftl 1 3tdJ;oT5SL, 
xn-i/7U*io 7f±9JtK»tbix5tftllc»K:J:oT 
il©7-fMfSi 0 5©a*a»P>ff{c^LSIi»*u5 



(7) 
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[0 0 6 7] 

[0 0 6 8] B2fc*SV^C, H4Xi±Bl9roffi5fe«<73±J 

mm^tms tmrnr-hv. i?y**t«niK4 i o 

[0 0 6 9] 0 2 ©fifj^s® 9 ©Wj&i^&^&te&co 10 

W/^ll JP*»2 0 ltJSV^TJPjISn*. *©JP 
Jftii7Ji4, A/D»4 0 7©a®tBa«-bJxTV^ 
i3-ttt^ftt5fc»07^^ 9 0 1 i|UC#tt 

2 0 3 t&^-C, 7^* 9 0 1 ©ffiTJir^LT, 7^> 
/W* 2 0 2(?5tii7Jt-io-r3i3-^rirVfe^ ; R : ^tu 

[0 0 7 0] Sl±(Dl:?t£mi$ l lz£<Q, 7JJV?Q0 1 20 

©#tt^^K$tbfc*-a-(-, yjfrt 2 0 2©#tt^|^l 

**^-fe9 4 0 8t^y^*fltiII64 1 0<£>*y:/«« 

[0 0 7 1] 1113(4, #*E<0#2tf>£Jt0!|©fl| 

J*ia-C*)5. H3KJ3^tt), 0 4^0 9<7?t£*#!l© 

*&i:Pi:#-g-as#*tbfc»»tt, 04xj40 9<t5»i§- 

«J&l4itui!iL;fc0 5 tliffet), S?y**|«|elIM 1 

0 W«^(4fluMLfcl§] 6 i ^#T'&3 0 30 
[0 0 7 2] ^2©^ilf!|-t:'i4 x v?y **tflt@l&4 1 0 

A^ro^y^ffifltffl^y AWWA/Df«4 0 7 

«>*a ttt tt b *lt v ^ 5 = = -fl*tt*r<Msi- a * o 7 

^^9 0 1 tiC#tt^t5 7^;^ 3 0 1 tATJ 
£tb3 0 ^LT, flng#£4 1 1 {i*3VT, 7-f^9 0 

1 £m^tzmzi3m$&4 o g^^-^^i?^?^^ 

3 0 1 ©m#K£oTS?y *#«asfrfrfr3. 

[0 0 7 3] 7-f^ 9 0 lcDWTJ^btt, ^y^^f 
^Lfc^S^tt^fc^-f, JnJMM 0 9 lEftl^T, 40 
ftx3-Jf^yt74 0 8A^»i3- 1/7° U*^3I 

i^ytfttij-f Lt7^;^ 9 0 1 t^c#tt^*-r?> 

9 0 1 ©Wtt4r-&»fc*lcJR*1-5 r t tfta. 

[0 0 7 4] 
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Eft , 7 >v 9 mW © W7J iz 33 v * T y * © 

^y*Xtts?y hffifltffl>7 p !J*ro*tov^^iro7 
^^?g«7 -f ;^#tt i I CWttffl 7 -/ ;^ yy^ 

[0075] rwtt, l&i <r>y 4 a?* ^Wtoy 

m-TZ 7 ^ ;u**H4 Bl^#S^K(ttiil\ ±fB#7 ^ ;u 
^#tt«I^tlT^x 3 -Jr t yt7t-7y?ff@ 

j&©* y T'flHftfcfcJEI-a&Kfrfc < i-r fc angut & 
5 0 

[0ffi©ffi¥ftl^71] 

[01] *«W«)JRa^oy^H-CJfe5. 

[02] *38w©ssi©niswioflifi£iatf*)5. 

[0 3] 4«H0j|$2ro£lKffl0*jftH-?ft>S. 

[0 4 ] fe%<r>°f4 S^^/uJPA#«finaaS1l©«riE«l«: 

[05] ^ = -^-y>-fe7©«^!lSr^Lfc0T'fe5„ 
[0 6] S?y^*«|HlK©fllriE«t*L*:HT?*>S. 
[0 7 ] **lflt»t^ORWHT?*>5. 
[0 8 ] JPA#«-C©^ y **tflt«ff©KWH-e*>5. 

[0 9 ] «©fV V ; ^^PAW5SgS^^5V^T7 
^/v^^jfA*4-iS*-a-©«^!lSr^Lfc0T'feSo 

1 0 1 jgffi 

1 0 2 gffi fit ^ 

1 0 3 m^mmm 

10 4 A/D^igi 

105 ^l©7-r^^^S 

10 6 rcn— dr^V-iry 

107 I3-U7y* 
108 

109 ty7yy^^5y71f 

110 -7-7^i« 

111 ^-7«fifv7W 
1 1 2 JP^^S 

1 1 3 f 2©7^;^fg 
1 1 4 

1 1 5 
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13- Wy-tr *j ^^^^'J^tkl^EI 
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